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AUTHORS : Bogachev, I.N., Mel'nikova, V.I. 
TITLE: Kinetics of ordering in the alloy NiMn 


PERIODICAL: Fizika metallov i metallovedeniy, v.12, no.5, 1961, 
678~684, 


TEXT: The ordering kinetics of the phase NizMn are studied by 
measuring. the chanjres in electrical resistivity, saturation 
Magnetization and coercive force during the isothermal annealing 

of the completely disordered alloy at temperatures below the 

critical ordering temperature Te. It is shown that in each case 

the changes take place in two stages. Resistivity initially 

increases slightly then decreases rapidly: the saturation 
magnetization first increases rapidly with subsequent fall-off of A 
the rate of increase; the coercive force rises sharply after an 
initial static period. In all three cases, the rate of ordering 
is greatest for the specimens in the range 450 to 475°C, some 

60°C below Te. ‘The two stages of ordering are discussed in terms 
of the initial growth of nuclei as antiphase domains, and the 
subsequent growth and coagulation of these domains. It is 
suggested that in the temperature range 450 to 475°C, conditions 
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are the most favourable for nucleation of the ordered phase and r| 
thug the approach to the fully ordered stete occurs at the 

greatest rate. There are 6 figures and 17 references: = 
3 Soviet-bloce and 14 non-Seviet-bloc. The four most recent 
references to English language publications read as follows: 

Ref.13: Burns F.P., Quimby S.L. Phys. Rev., v.97, 1955, 6; 

Ref,14: Lord NoW. J. Chem, Phys., vo2l, 1953, 692; 

Ref.15: Feder R., Moony M., Nowick A.S. Acta met., v.6, no.&,1958: 
Ref,16: O’Brien J.L., Kuczynski G.C, Acta met., v.7, no.12,1959, 

803. 


ASSOCIATION: Ural‘skiy politekhnicheskiy institut im. S.M.Kirova 
(Ural Polytechnical Institute im. S. Kirov) 


SUBMITTED: March 6, 1961 
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AUTHORS : Yershova, L.S., Bogachev, I.N., Shklyar, R.S. 
ee, 


TITLE: The effect of deformation on the formation of s-phase 
in manganese steels 


PERIODICAL: Fizika metallov i metallovedeniy, v.12, no.5, 1961, 
670-677 + 1 plate 


TEXT: The kinetics of formation of e-phase and the effects of 
Plastic deformation of the ‘-—<— )& transformation are studied in a 
series of C-Mn-Ni steels, In a 20% Mn steel the y-3e trans- 
formation is found to take place at a 100°C for steel with a 

C content below 0.1%; however, if the C content is increased 
to 0.3% the transformation temperature falls to below zero. 

Under plastic deformation far greater strain hardening is 
exhibited by the low-C steel due to the larger capacity for 
strain hardening of the e=phase,. The behaviour is compared with 
a 26% Ni steel, where the austenite breaks down to ferrite under 
plastic deformation and with an 18% Ni, 6% Mn steel where the 
austenite does not undergo a transformation during deformation, 
Further studies on the Mn steels show that the character of the 
phase transformation on plastic deformation depends on the 
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relative values of the deformation temperature and the critical 
temperatures of ya and Yd E transformations, 
D.S.Steynberg is mentioned in the article in connection with his 
teating apparatus, There are 7 figures, 2 tables and 

& references: 1 Soviet-bloc and 3 non-Soviet-bloc. The three 
references to English language publications read as follows: 
Ref,1: Walters F.M., Welles G. Trans. ASM, v.24, no.2, 1936, 3593 
Ref.3: Troiano A.R., McGuire F.T. Trans. ASM, vo31, 1943, 340; 
Ref.4: Cinn B. Acta met, v.6, no.12, 1958. 


ASSOCIATION: Ural'skiy politekhnicheskiy institut im. S.M,Kirova. 
(Ural Polytechnical Institute im. S. Kirev) 


SUBMITTED: February 27, 1961 
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| C360 
AUTHORS : Bogachev, I.N.3 Mints, R.I. 
TITLE: Cavitation resistance of cast austenitic steels 
PERIODICAL: Liteynoye proizvodstvo, no. 1, 1962, 30 - 32 


TEXT: The authors report on tests carried out to study the cavitation 
resistance of various steel grades. The tests were carried out on an impaot~ 
erosion stand. . The specimen rotation speed was 78 m/sec, the constant water 
pressure being 0.28 atm. The nozzle outlet bore was 8 mm in diameter, while 
distance d = 14 om. The authors point out that corrosion resistance is only 
one pre-requisite of parts operating under cavitation effect. To ensure a high 
cavitation resistance, the steel should possess a high resistance to micro-im- 
pact action, its structure should represent a homogeneous solid solution. Fer- 
rite possesses the lowest cavitation resistance, while martensite is most cavi- x 
tation-resistant. Based on the tests, the 30X10f10 (30Kh10G10) non-nickel au- 
stenitic steel has been developed. Steels of this type were investigated having 
the following composition: 0.28 - 0.44% C; 7 - 10.66 Mn; 9.6 - 12% Cr; 0.34 
-0.57% Siz 0.011 - 0.041% 8; and 0.01 - 0.032% P. The authors show the effect 
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of the austenitic nature of the steel on the cavitation resistance by an exam- 

pie and point out that the 30Kh10G10 grade steel ensures a more intensive hard- 

ening of the surface layer than the 1XI8H8 (1Kh18N8) grade steel. It is stated 

that, generally, the less stable chrome-manganese austenite has a higher cavi- 
tation resistance, since it is subjected to self-hardening during the cavita- 

tion process owing to the austenite decomposition and the formation of marten- 

site and the 6~phase. The testitresults show that, in choosing cavitation-re- Vy 
sistant steels, preference should be given to stainless, austenitic alloys with \ 
an unstable structure, which are hardened not only by the plastic deformation of 

the initial structure, but by phase transformation. Tables show the mechm ical 
properties of such steels after austempering heat treatment, depending on the 
deformation temperature and the effect of the deformation rate on the mechani- 

cal properties of steel with 0.28% C, 8.8% Mn and 10.9% Cr. The higher the 

heating temperature and the time of isothermic holding, the greater is the for- 
mation of the o&-phase and cerbides. A table shows the cavitation resistance 

of 30Kh10G10 grade steel in comparison with other grades mainly used in the 
construction of hydraulic machines. There are 4 figures, 7 tables and 8 refer- 
ences. 
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SEIS O ba 
AUTHORS: Bogachev, I.N., Doctor of Technical Sciences, .- | : 
; Professor and Mints, R.I., Candidate of Technical ee 
Sciences nee 
TITLE: Principles underlying the choice of steel for 


hydraulic turbines 
PERICDICAL: Energomashinostroyeniye, no.4, 1962, 27-30 


TEXT: Certain steels with good anti-corrosive properties, 
such as 18-8 chrome-nickel stainless steel-are, nevertheless, 
easily damaged by cavitation. The article relates the results 
of microscopic investigations of the relationship between the 
structure of metal and its resistance to cavitation, which lead 
to the conclusion that in addition to having good anti-corrosive 
properties, the suitable steel should withstand well the micro- ra 
impulsive forces. Therefore such steel will be a homogeneous i 
solid solution. The least resistance to cavitation is offered 
by ferritic steels and the great by martensite. The most 
suitable steels are austenitic, which, in the process of deforma~ 
tion, have the property of self-hardening by the conversion of 
Card 1/3 — ie! 


APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205810002-3" 


"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205810002-3 


j 
ae 
i} 


. as . 
18 Sememeratame « see mweemaaeene etter an eet een EE reed “Aw tee Mmntee NAR stented + et srtenet tegen eunrerewnvense on 
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some cf the austenitic structures into martensite. For example, 
the unstable austenitic steel containing at least 0.3-0.4% carbon 
forms martensite along the lines of deformation when subjected to 
micro-impulsive forces and is, therefore, well resistant to 
cavitation. It is necessary to choose the ratio between the 
carbon content and the content of the alloying elements in the 
austenitic steel such that martensite should not begin to form 
too early. Based on the popego ine, a new austenitic steel 
designated 30X41OPIO (40Kh10GI0) was developed containing about 
0.3% carbon, and equal quantities of chrome and Manganese. This: 
steel is less stable than 18-8 chrome-nickel steel and it Ae 
therefore has greater self-hardening properties. Instead of 
wearing ty pitting and by growth of individual pits, the new 
steel wears uniformly. over the whole surface. To withstand 
cavitation, the steel should not only deform plastically under 
cavitation, but also the super-saturated solid solution of 
austenite should decompose with the formation of martensite. The 
exact chemical analysis of the 30Kh10G10 steel is 0.28-0.32% C, 
~LO% Cr, 9-10% Mn, 0.3-0.5% Si, 0.02-0.03% P, 0.03-0.04% S. 
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After quenching in water or air from 1100°C, the steel azsumed 
austenitic structure. Mechanical properties are given and 
resistance to cavitation is shown in tabular form to compare 
well with other steels. The new steel can be used in the form of | 


castings, sheet and welding material. There are 5 figures and 
4 tables. 
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Effect of phase constitution on the cavitation resistance of bronze. 
Metalloved.i term.obr.met. no.4:2831 Ap '62. (MIRA 1524) 


1. Ural'skiy politekhnicheskiy institut. 
(Bronze—Metallography) (Phase rule and equilibriun) 
(Cavitation) 
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AUTHORS : Yershova, L.S. and Bogachev, I.N. 


TITLE: Influence of preliminary plastic deformation on the 
Y-> « transformation in manganese steel 


PERIODICAL: Fizika metallov i. metallovedeniy:, v.13, no.l, 1962, . 
107-115 


TEXT: It is known that preliminary plastic deformation y 
greatly affects the martensite transformation, but there are no . 
published data on the influence of preliminary plastic deformation © 
on the transformation of austenite into the e-phase. In the 

present work, type 7710 (G20) steel (0.06% C and 19.7% Mn) was 

used. In this alloy, transformation of austenite into ¢-phase 

on cooling starts at 90- -100°C and continues down to room 

temperature. Deformation (up to 33. 2% at 300 and up to 27. 3% at 
450°C) was carried out by extension of tensile test specimens 

machined from water-quenched samples, followed by metallographic 

and dilatometric testing, hardness measurement and X-ray phase aes 
analysis. All specimens were air cooled after deformation. From- 
their deformed zones, 5-10 mm thick specimens were prepared and 


Card 1/3, 


APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205810002-3" 


"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205810002-3 


1 


Influence of preliminary ... $/126/62/013/001/009/018 
E111/E580 


annealed in a lead bath at 400, 650 and 850°C. The work showed'” 
that preliminary plastic deformation has a regular and substantial | 
effect on the transformation of austenite into the ¢-phasc, Up ta: 
3% deformation at 300°C has oa strong activating effect on the : 
transformation, but heavier deformation produces a stabilizing 
influence which becomes more pronotinced with increasing deforma- 
tion. The activating effect is attributed to stresses produced 
at small deformations, the stabilizing effect to the refinement 
of grains and mosaic blocks and the formation of shear planes. 
Preliminary deformation at 450°C has only the stabilizing effect, . 
as a result of improvement in the plastic properties of the alloy. 
Annealing of an alloy previously deformed at 300-400°C increases 
. stabilization because stresses are removed and further block 
. boundaries produced, The t-phase, formed by cooling both 
. previously deformed and undeformed austenite leads eventually to yo 
further strengthening of the alloy. The dispersion of the e-phase J, 
formed on cooling deformed austenite is greater than that of ; Mas 
c-phase formed from undeformed austenite. The phase transformatia 
of austenite into e-phase has features characteristic of the 
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martensite mechanism. There are 5 figures. 


ASSOCIATION: Ural 'skiy politekhnicheskiy institut im.S.M.Kirova 
(Ural Polytechnical Institute imeni S.M,.Kirov) 


SUBMITTED: May 12, 1961. 
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AUTHORS : Bogachev, .1.N,, Mel'nikova, V.I. 


TITLE: The influence of plastic deformation on the process 
of ordering in nickel-manganese alloy . 


PERIODICAL: Fizika metallov i metallovedeniye, v.13, no.2, 1962, 
248-257 


TEXT: The two alloys investigated contained: 

Alloy 1: 23.54% Mn, 0.63% Fe, 0.07% C, 0.21% Si, 9.005% P and 
0.027% S; alloy 2: 23.30% Mn, 0.68% Fe, 0.02% C, 0.24% Si, 

0.007% F and Q,017% S. Wire samples prepared from Alloy 1 

were quenched in water from 1000°C, Various stages of ordering 
were obtained by holding for different times at 450°C and 

quenchirg in water. The samples were then deformed by drawing 

at room temperature. The change in electrical resistance in the 
precsss of plastic deformation was followed, Electrical ~ ; 
resistance and mechanical properties were measured on cold-drawn 
Alloy 2 wire with 89% deformation. Magnetic measurements were 
carried out on cylindrical specimens (3°>mm diameter, 50 mm length) © 
with 88% reduction. After heating at 350, 400, 425, 450, 475 and. 
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500°C, the samples were water-quenched and measurements were 
carried out at room temperature. Results showed that plastic 
deformation of samples in the quenched state or in the initial 
stages of ordering decreased the electrical resistance but 
increased it in the later stages of ordering. The difference 

in effects is attributed to the different structural states. 
Electrical resistance, magnetic properties and tensile strength 
of deformed nickel-manganese alloys changes in two stages during 
ordering. In the first stage the change is probably caused by 
the occurrence of a large number of ordered regions of small 
dimensions. The second stage is connected with the increase in 
size of the ordered domains and an increase in quantity of 
ordered material, The maximum rate of the ordering process is 
observed in the range 450 to 475°C. Near the temperature of 
phase transformation the rate of ordering is slow as a result of 
the small difference between the free energy of ordered and 
disordered phases. The: decrease in ordering rate at temperatures 
below 450°C is probably connected with a decrease in the mobility 
of atoms. There are. 5 figures and 1 table. 
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AUTHORS ! yershovar L.Ser and pogache™s I.Ne 

TITLE: study of pnase work nardening during the ¥ ae 


transformation in an jron-manganes® alloy 


PERIODICAL? pizika metallov i metarlovedenty?s veld, no+2 1962, 
500-304 


TEXT: The influence of phase transitions on the rate of the: . 
xX ~ € gransformation was studied. gnis gtudy was carried out 
since the authors found no published work on tnis subject: 

Type tT 20 (G20) ailoy (0.06% C. 19.7 Mn 0.92 Si, 9.0035 and 
0.009 p) was used. Dilatometric specimens and specimens for 
metallographic and x-ray structural analysis were prepared from 
the peat-treated material. poth fine and woarse-grasned 
specimens were used. phase transitions were effecte by heating 
for 37-5 minutes in a sait path and cooling gu airs X-ray and 
netallogrannic examination and hardness tests peing made after 
each cycle. pilatometric investigation was carried out with 
repeated neating to 300 oc-air cooling cycles: The jnfluence of 
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maintained during repeated cycles, this being the manifestation 
of the heredity of the austenite grain. With the aid of phase 
work-hardening followed by recrystallization, austenite in 
manganese alloys containing a considerable quantity of e-phase 
can be recrystallized. The martensitic character of the 
e-transformation is confirmed by the formation of a relief ona 
polished surface, as a result of the phase transformation, 
There are 6 figures. 


ASSOCIATION: Ural'skiy politekhnicheskiy institut im. 
S.M. Kirova 
(Ural Polytechnical Institute imeni S.M. Kirov) 


SUBMITTED; June 30, 1961. 
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.'' . AUTHORS: Mints, R.I., Rogachev, I.N. 
be - PITLE: Hardening of solid solutions based on iron during 4 


local loading . 


PERIODICAL: Fizika metallov i metallovedeniye, v.13, no.3, 1962, 
399-405 , 


. TEXT: It is known that under the given conditions, phase and 
structural changes greatly affect the resistance of austenitic 
alloys to concentrated impact and micro impact loading. In the: 
present investigation, hardening during local static and impact” | 

' loading of austenite, ferrite, martensite and e-phase was studied. : _ 

6A The range of compositions covered, in addition to armco iron, was: .. 

he 0,03 to 0.38% C, traces to 37.8% Mn, traces to 0,27% Cr, 
traces to 36.4% Ni, 0.17 to 0.58% Si, 0.01 to 0.17% P, iz 
0.007 to 0,030% S. Local static loading was carried out ona : 

' Brinell test machine (sphere: diameter 5 mm, load 750 kg). ae : 
Concentrated impact was delivered by a 6 kg weight sharpened to 

60° falling through a height of 0.5 m. Micro impact was i 

; obtained by means of a hydraulic micro-erosion test stand 
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Hardening of solid solutions ...° £111/E435 
(specimen revolved at a velocity of 78 m/sec, jet pressure 0.28 atm; - 
“nozzle diameter 5 mm). , After annealing and water quenching _ 
(to obtain the required range of phases) the specimens were act 
tested. Hardening was studied by microhardness measurements on 
' metallographic polished sections. It was found that all the 
/ solid solutions are only slightly and similarly hardened by local |. 
Saat static loading but, under local impact and micro impact loading, |- 
show a considerable and different tendency to hardening. The ! 
low-carbon austenitic nickel and manganese alloys showed this 
af effect; the differences are due to the nature of the plastic eit 
f. deformation and of the solid solution (i.e. nickel or manganese  y 


of -. austenite). The martensite and e-phase formed in the course of ES 
+} plastic deformation can harden spontaneously which leads to fa, 
an general hardening of the corresponding alloys. The formation of | | 


E-phase as a result of solid-solution decomposition during plastic i 
deformation, brought about by local impact and micro impact fe 
_ loading, produces greater hardening of the alloy than when baa ee 
e-phase is formed through heat treatment, The hardening of 
alloys by plastic deformation is due to the plastic deformation of 
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’ Hardening of solid solutions ... E111/E435 
: the solid solution, phase changes during the decomposition ofthe: | 
of this decomposition. The extent to which each factor 


| 

a solid solution and hardening of the new phase formed as a result ieee 
| 
. contributes to the general ability of the alloy to harden ! 
‘ depends on the nature of the solid solution and loading. © | 
There are 8 figures and 1 table. 
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- TITLE: Influence of chromium and nickel on the y me 

transformation in an iron-manganese alloy. 


t 


PERIODICAL: Fizika metollov i metallovedeniye, v.14, no.6, 1962, 
628-833 + : a 
' TEXT: , As this effect has not been, adequately studied, the 
present research was considered to be of interest. An alloy of 
iron with 20% manganese was used as the standard and also as the 
base alloy for preparing the chromium- and nickel~alloyed 
materials: types [20%X2 (G20Kh2), 20%6 (G20Kh6), [20 X1lo 
(G20Khl0), 20H 2 (G20N2), M20 H6 (G20N6), [20 H10 (G20N10). © 
X-ray, dilatometric, hardness-measurement and metallographic x 
methods were used, the alpha~-phase being determined magnetically. 
Addition-of chromium or nickel was found to lower the temperature ‘. 
‘at which the y — > ¢€ , transformation commenced, but to have no 
effect on that of its completion, The commencing temperature of 
this transformation is a linear function of the alloying-element 
concentration, Chromium or nickel additions also cause the 
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reverse transformation to take place at a lower temperature; the 
temperature of both its commencement and completion being a linear 
function of alloying-element concentration. The amount of e- 
phase decreases in proportion to the increase in alloying-element 
concentration, and is somewhat greater in quenched than in annealed 
Specimens, The effect of chromium and nickel on the temperature 
ranges of the y—-c transformation and the kinetics of the 

_ €=phase ee euatdon on continuous cooling is similar to that on the 
martensitic transformation in carbon steels, The effect of nickel 
on the y <2 6 transformation is about 5 times as great as that 
of chromium, ; 
There are 6 figures and 2 tables, 
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studied steels, The inorease 
88 of th 1s is explained: ty the fact that thea: 

‘steels are not stable ‘in‘sold plastic deformation; they. wunderge 
‘martensite transformation! by forming a large quantity of Alpha-phasé 
The: quantity. of. Alpha-phase. inoreases:.with an increase of the degree: 
of: deformation, ‘With an/inorease of ‘temperature, the tharmodynemt 
atability. of austinite: increases, .When.the. deformation. temperatur 

of 0G13 steel wan ‘inoreased to 100 and 2000, the quantity of Alphas 
nase deoreased, thus, decreasing ite hardness, However, at CO and 
6000, the: hardness didnot ‘change, It. was concluded that the stabiJ«|; 


Aty of austenite steels during plastio:deformtion depends upon. the 
ature of austenite, The unstable manganese and chrome-manganese 

Jaustentte steels, when, hanted- after a plastic deformation, are  « 

jsoftened much faster avon: at much lower temperatures than the a tab 


hromiumenickel. steel. > This is alan effected by an additional soft- 
ning which takes place by meansof martensite transformation. of the.’ 
ustenite, which ‘is formed during plastic deformation. The plastic 

ideformation inoreases the deformation process sharply of both stabl 
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uoeroive force, volum? and. 
‘mal treatment at 350,- 400, 
425,.450, 475° and _ '500° Ox. The velocity: of. transition into ordered | 
state was found: to. Fide maximal at.450 and 475°C. Conclusions: | there — 
riation of. ‘resistance, magnetization and. coer- 
e. authors attribute. to properties of ‘structural! 
ng: ‘ordering. Plastic deformation does not always | LE i 
riation of electrical . resistance in the same: manner Po 
t. aifrerert stages of: ordering, which is probably due to. different! - 
euctural Btatea: of oehe ied at penene: Stages, Plastic deformation| 
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: SOURCE: Fizika shtenioy ‘S: etallovedentye, Ve 15, no.. 5, 1963, 678-684 | 


oa TOPIC TAGS: high«mangeness G20. steel, “eola deformation, phase treinforesitions; aed 
: Strain hardening, | tree of or, effect of Ni, arecteetning, Epsilon. pueees 
; ‘Alpha phase . 


ABSTRACT: ‘Gaciwy of ‘baila ec steel EN shown in Teble 1: 
of Enclosure) anngaled at. L0SOC were used to study the effect of Cr and Ni on 
phase transformation and strain hardening, It was found thet both Cr and Ni 

oe _ stebilized austenite and: delayed Epsilon-phase formation, Plastic deformation 


inereased the amount of thi. Epsilon-phase in wars G20 on 2 e Deng’ ear 


. Alloy G2dKh> 45 to ° 16h ant in in elioy 52%. 
to. be a atch: strorger aust deni te ant arenn t x Pons: of Praline ‘in! 
nad G20Ne ae. only. 16% ation ‘inereased it to > 3a. In‘all alloys, .° 
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tthe 5 highest ‘bate ot: mpstilonsphase: formation was observed during stretching of up 
‘to 4%, In alloy GP ich in the. annealing condition was fully austenitic, 
tn intensive formation of the Epsilon-phase occurred during stretching of up to . 
. 12%. In alloys G20N6 and G20N10 cold working produced a negligible amount of 
Epsilon-phase, not. exceeding 2--3%.at maximim deformation, The Alpha-phsse 
formation rate. was: insignificant, not exceeding 5% for all alloys, No Alpha-phase 
_. Tormstion was observed :in elloys G20N6 and G20N10, Stretching reduced the 
. dilatometric effects ofthe Epsilon-to-Gamm and Genma-to-Epsilon tirensformations, 
shifted the temperature runge of the Epsilon-to-Gamma transformation toward lower 
~temperatures,- and lowereté’ the: temperature-of the beginning of- the Ganma-to-Epsilon-— 
- transformation, . Both Cr. and Ni lowered phase transformation temperatures, Cr and 
especially Ni decreased the strain-hardening exponent at strains of 0,2--2,0%, 
At strains of 2-134, Ni alone slightly decreased the exponent. ‘The effect of Cr - 
‘and Ni on the mechanical properties of’ the alloys is presented in Table 2 of 
Imelosure, The yield strergth of the alloys, which is generally low, can be 
‘Incréased by prestraining ty 4--14%, depending on the alloy composition. Orig. © 
art. has: 5 figures ani 3: tables, 
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TITLE: Phasal and. structural changes! in the surface layer of austenite alloys. f: 
at the initial stage of the cavitation effect ; ey 


‘SOURCE: Fizika metal lov i metal lovedenive, os, no. 6, 1963, 860-866 


: ‘i: TOPIC TAGS: cavitation effect, austenite alloy » Ni, Mn, phasal change.., 
'. ‘structural change 


: Ud fakes 
: fd, 
“!. ABSTRACT: Structural change of in the surface layer o of austenitic: Ni and Mn alioys’ | a 
. + subjected to minute in ctelWere studied by_x-rays.}®It was established that the. | |: 
_ i cavitation effect results in the increase cf submicroscopic nonhomogenelty of : «1 
intragranular structure and in a partial decomposition of austenitc, Depending 
-on their chemical composition, the manganese samples showed a partial decomposie-. {°° 
7 tion of austenite and the formation of £-phase or of &-phase and martensite. 
;{ The Ni samples showed decomposition of a small. amount of austenite and the forma- 
tion of martensite, The conversions 7 == & in the G30 alloy and WE? E—>— | 
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[ ‘in the 40614 ‘steel harden the lee and increase their resistance to cavitational’ ° nd : 
i; destruction, The high resistance of the stable manganese austenite 49630 to the | 
! impacts proves that phasal transformations are not the orly factors determining | 
the high stability of alloys with respect to the cavitation effect, ee art, 1 
-has: 1 table, 3 graphs, and 2 photographs. 1 
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< a ion of zinc, a metal with a hexagonal lattice, was 
eS gated during exposure to different loading conditions. The sterting material was 
_granulated zinc, rolled to_a strip and subjected to recrystallization annealing... -Aver 
prein: Oe25: trip Were subjected to tensile; 
if ivé,-and impact testing: Dp msion:and-compression: was-accom 
ished at rates of.0.05, 6.8, 12,5, ‘and 25.0 mm/min. Impact testing was done with a 
-. «6 xg weight from a height of one meter. Plastic.daformation of zine at rates of 0.05 
_' mam/rmin. and lower was accompanied by the appearance of right-angled parallel Hines in 
the grains, which were traces of the intersection of tho alip plane with the specimen _ 
ena Bho Alip-oooure along-the base plane. As-deformation-increase\,-twinni ecurred 
/2 
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-. Specimens acess by compression did not reveal any fundamental differences in the 

pattern of plastic deformation. but the mechanism of deformation with impact I-ading 

was different. Intense twinning occurred both at room temperature and at the temperature 
of Uquid nitrogen. The specimens deformed at room temperature had twins in the form 

of segments or neadles, whereas impact deformation at the temperature of liquid 

nitrogen produced twins in the form of rectilinear colonies with branched ends. Twinning 
was the main mechanism of deformation of zino under both static and impact loading. 

it was found that the base plane was not the only piane along which slip occurs in zinc 

‘at room temperature. A second slip piane, evidently pyramidal, was observed under 
certain conditions of loading zinc. Orig. art. ast 6 figures. 
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transformation, Th 


Nin, 0.05 C, 0.20 Si, 0.034 P, end 0.01 s, This metal was melted in a So 


POPIC TAGS: austenite, austenitic transformation, epsilon phase, G19 iron, steel, [ 
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- } samples were held isothermally, wore attained with dry dce, liquid nitrogen, and - 
: a‘mixture of acetone with nitrogen. To stabilize their austenite, the samples 
were heated to 950C and then subjected to 25 heating-chilling cycles betwean ooc 
| and -1960, Experiments proved that Y= & transformation may progress inv’ . 


mene gb 
Tae cent ae aot ete oy 


| isothermal Conditions, provided that the nonisothermally formed €E-vhase is 
absent. In given temperature intervals thd transformation started after incuba~ 
ese periods the length of which depended on the cooling temperature, Figura 1 
1 of the Enclosure shows the rates of transformations at various temperatures, 
' | Studies of the temperature-transformation rate relationship proved that the 
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to supercool the austenite either Partly or fully, Under these conditions the © 
& “Phase could be Produced iit the course of heating a sample, The rate of cooling 
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! transformation see Fig, 2 of the Enolosures), The C-phase produced before the Doe 
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diminishing of tho rate, howovor, slowed the process, so gga pte Pathe | 


" ‘exhibited all -the features of usual 
a phase transformations and should 
| jrecanded as an athermal Process, Orig. art, hast 6 graphs and } So. 
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ed by 90% after heat treatment at 550°C 
z period. “It may be assumed that secondary ~ 
‘ed to a considerable extent. Above 550 C. 
syeasead somewhat a5 a result of the forma- 
-At the same time, the structure became 
tational resistance is attributed, in > 
“stresses during the formation of new . 
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“ spopic TAG high a anganerie steel, sTotect, molybdenum containing eteel; 


tungeten containing eteel | 


ABSTRACT: - he e fect. of -welybdenuin ‘and cauaten: on- the phase eranatormation and a 
“strength of €j19 (19% Yn) steel has been studied. It was found that this steel, 
yee [i containing up to:4.2% Mo or up to 4.1% Wand quenched from 1150C, has an austenitic 
ior structure - with 2 small ‘quantity . ‘of E-phase; at. a Mo content of 6.3%, the structure 
} becomes. fully austenitic. Both. molybdenum and tungsten were found to impede the — | 
| formation of E-phase and: to: ‘promote the formation of a-phase under the effect of 
‘| plastic deformation. The E-phase forms mainly. at lower reductions of up to 4 to 
} 6%, while an intensic formation of o-phase begins at reductions of 15—-20%. The 
plastic deformation raises the temperature Yange of the E to ¥ transformation, ae 
owexs 3 the temperature of the beginning fo. the y to 5 etl end zene Be 2h 
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“Fig. 1. Notch toughness a,- Versus ‘temperature for. 
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(2), 1% Mo, (3), 245%.Mo (4),"4%-Mo (5) and 6% Mo (6)- 
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» ultrasound,’ molten lead, nickel corrosion, copper corrosic 
hy cavitational erosion/steel IKhI6N9T, steel 1Kh13 ee 
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ABSTRAUT:: The eroston pf surfaces of nickel? Copper, austenitic alloys of iron with 
nickel and manganese, and: Bteels 1Khis 
Je 


RAISNST and 1Kh13, acted upon by cuvitation in molten - 
ad, was investigated by.sneans-of phojomicrographs and by measuring the micro» 
-hardness_and hardening of-the surfaces, iA dynamio contact between the ingints and alloys ~ 
a the lead was achieved iby usir ultrasound, it was.shown that-the.same-lawa-govern Sess 
‘cavitational 4 erosion in liquid lead and in water. Surface attack, which is primarily 1. 
~ mechanical in character, is localized in isolated microvolumes of the burface, A 
relationship was observed between the hardening of the motal during the cavitational 
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TOPIC TAGS: 


aa to: dmpac “In etatic: tests, - : 
£08 to 25 im/m n decreased the elongation of VT-1, o- and 8-alloys From 
1-18 to 15.8, 16.1'to 10.0; and 12.0 to 5.7%, ard increased the tensile strength from’ 
59 to 64.3, .74 to 77, and. 98 .£0°109.8 kg/m; respectively; In dynamic and Ampact 
tests, deformation. of all. alloye. becomes: ‘more localized: and the aes. ‘of the de~: e 
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‘deformation. The B-alloy, which has © 
a b.eee. structure and is: characterized by high tensile and yield strengths, a low; 
uniform elongation and-a large ‘reduction of area, deforms. by’ slip at all deforma- - 
; tion rates tested, The deformation distribution in VI-1 titanium is much more uni~ 
|; form than. in the B-alloy, . Only. 3% of the total deformation of VT-1 is comprised of“. 
- oj visible slip, twinning,:and shift along. the grain boundaries. The remaining 95% — a 
“<4 ds uniformly distributed. throvghout the volun, “In the B-alloy, visible slip con" - 
prisee 202 of the Note} Aeforaation.”: Orig. art. has: 6 figures. {Hs} 
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Gs "inpbable wustaaite; ‘waitable aleal,’ “austenite martensite transition, ee ate 


“steel phase transition, stress: relaxation) austenite net: chromium steel, iO ow: 
a) steel hardness " ‘ 


say persica of unstable. austenite steels: into hard martensite duviag = Seas oe 
plastic: deformation: nay be used to prolong. the life of various machines. The present 
_{ aTticls discusses the properties of chromiunt anganese'steels which were omy 
| /8eldum used in the past and ero curves ts curves showing: 1) 1) changes in the amount. of 
Ke martensite and tho hisduesalh 8 functions of the degree 0 of plastic deformation for steels 
” A5KN10G7 and TOKHTNS; 2) fhe stress raiaxntiowdaring/phase transitfone in 20% Mn 
“fron alloys; and 3) the TORETNS: 2h 9 curva for the SOKhi0G10\had Khis NOT tects (data obtained - 
by V. L, Aicsaunieey. The results show that the unstable chromium-manganeze steels 
exbibit marked £ es Sota are Sabie sng gosietant, and successfully resist 
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Gr anit oup Hk hg surosocing teel. Carben- 
ree steels ORNISAGI fot tacy Gm SAno, bund ‘OKhI7AG10land the steels with 
moderate carbon cont rent (20-4 ) are re quite satist satisisctory, but thelr wear resistance 
' ds below that of 3oRW10G10. "The peculiarities of bal Ae austenite discussed in this 
- Paper can be easily extended te other ‘types of unstable solid solutions." Orig. art. 
has: 3 en, 
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arene; ne mettiod o of determining the hardonability of mistenitic steels - 
SOURCE: Viuz, -Chernaya metallurgiys,, no, % 1965, {56-100 


“Toric ‘TAGS: “gteel hardenability, austenite, steel Suonching, ated hardening/3¢Kh10Gi0,- es 


VABSTRACT: By Basen aint af austenitic steols, is: ‘meant the distance from the cooled 
surface at which a purely austenitic structure or 2 desired set of mechanical properties 

can be obtained, ‘the hardenability of.austenitic steels should not be characterized by the 
hardness alone; in determining the hardenability of the unstable austenitic steel 30Kh10G10, - 
. | the authors used & complex method which involved a determination of the depth of the 

_ : hardened layer from the mechanical. ‘properties, form of the break, microstructure, and 

' phase composition obtained by x-ray analysis, In order to obtain high mechanical proper- 

| ties in cast 30Kh10G10 steel at the greatest possible depth, various heat treatments were 
' carried out in which specimens in the form of plates were subjected to end-quenching with 
' asprayer, ‘The dapth. of erin! wag found to be 64 mm. No carbides were: present 
is 2 : 
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Y that. the siethod ance aken tt poastble’ 
! to determine ‘accurately tha botndary of the hardened iayer in austenitic steels, It was 
" found that ihe structure of cast 30Kh20G10 steel consists of austenite and a certain amount | 
of gc phase, Ephase, and carbides, which reduce its resistance to cavitation. Cooling 
: in a sprayer as coinpared to cooling in stationary water can increase tha depth of the 
; hardened layer by a factor of 1,6. Orig. art, has: 5 figures and ij tavle, 
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1. AUTHOR: Bogacheyv, 1 N.; Potekhin, B,A.; Kondratoy, V. M.; Malinov, L. 8, 
| ORVPLa: - Effect of heet treatment on the mechanical proporties of 30h10G10 austenitic 
_» ptee) . my) ee oe eee ( i ae 


"SOURCE: IVUZ, Chornaya motiliurgiya, no. 7, 1965, 161-165 . 
TOPIC TAGS; steal hardoning,. austenite, martensite, steel mechanical property, heat | 
~ treatment,’ plastic deformation /30Kh10G10 steel - 


‘ABSTRACT: The study is concerned with finding tho best-heat treatment conditions for |... 

. producing superior mechanical properties in 30Kh10G10 cast steel; for comparison, the 
mechanien!l properties ef forged pieces were testecl, The mechanical properties of cast 
and forged specimens were improved through a corobined heat treatment (quenching from 
1100C, again at 800C, cooling in water, and quenching again from 1100C) which raised 
the tensile strength by a factor of almost two and tho plastic characteristics by a factor | 

“of throa as compared tothe cast state. “The phenomena occurring during tite heat treat- 

|... pent are described, The formation of martensite during deformation in the presence 
!. of an re eaes structive in-the original stato causes an increase in plasticity and a 
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ant or-in- f-flow- cooling of the casting; - ae 
steel has a high yield point ‘and j a reduced ede The second quenching from 1100C. :. 
after. aging markedly izaproves the mechanical-proporties of the cast steel as a result of; bss 
. fraginentation of the grain, Unstable Fe-Mn austenitic steels such as 30Kh10G10 display | 


“)" 9 marked vise in yield point even under slight plastic deformation; thus, deformation by 


1.5% stretching raises the yield point of 830Kh10G10 hy 25%. This property must be 
considered in denion: ng machine Saad made of this steel. One art, has: 2 figures and 
Kes tables. Sted : : 
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ABSTRACT: The mechanical = epaeion! "bardening: ‘ands the nature of saatte deforma 
‘tion of titanium and-its alpha- and beta-alloys were studied at temperatures of — 
+20, ~40, -70, -96, and -196°C. Lowering the deformation temperature causes an a 
increase in the strength of the alloys. Failure of the B-alloy at low temperatures - § 
occurs primarily along the grain boundaries. The mechanism of plastic deformation |‘. 
of the B-alloy does not change substantially as the temperature drops. The number 

of active slip planes is reduced, causing a decline of plastic properties with de-. 
creasing temperature. The plastic deformation of titanium involves slip and twin- 
vo ee ae room stv abel rey both: processes. ners an Pure gontribution to the dem 
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oa ning. Twinning increases the plasticity of titanium and raises the hirdening co- | “a 
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. | efficient of the alloy by increasing the number of twinning boundaries. Alloying | - 
“-} of titanium with aluminum hinders twinning and decreases the Plasticity at low - i> 
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. “TITLE: ‘Formation ‘o ‘deformation martensite in austenitic steels under conditions of ae 
‘explosive forming re 7 


“SOURCE: ' Fizika metallov 4 metallovedentye, v.20, no. 6, 1965, 881-888 


ening, explosive strengthening 


‘TOPIC TAGS: steel, austenitic steel, nickel steel, manganese steel, steel strength- 


ABSTRACT: Small specimens (30-x-30 x 6 mm) of austenitic steels 40N25_ (0.42% carbo] 
and 24.98% nickel) and 40613 (0.41% carbon and 13.62% manganese) were austenitized 1V 
at 1050C and water quenched. Small (1.5 g) charges of a powerful explosive were deto- 
nated on the surface of the specimens, which rgBted on a heavy austenitic-steel plate. 
The explosion formed/small, round craters ab 1.8 mm deep on the specimen surfaces 
and caused a sharp rease of _microhardness\in the zones adjacent to craters: up to 
850 kg/mm? in 40613 \steel and 600 kg/mm* in 40N25 steel, compared to the respactive 
initial microhardness of 210. and 180 kg/mm. Microscopic examination and x-ray dif- 
fraction patterns showed that in both steels, over 70% of austenite in the zones ad- 
joining the craters was transformed x martensite; but the distribution of martensite 
Cord ..1/3 | UDC: _ 669.15;548.53 
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ACC NR: AP6002669 
aid consequently, of microhardness along the depth of the zone followed a different 


pattern in each steel. In the 40613 the maximum microhardness and the maximum amount 
ae martensite was observed at. she bottom of the crater (see Fig, 1), and in 40N25, 


Mee 
: ! 
: {f : 
= 
= Fig. 1. Microhardness of 40613 (1) 
a fo ‘and 40N25 (2) steels depending on the 
co 1g ; distance from the crater edge. Hori- 
4g . zontal lines ehow initial microhardness 
| gl 00S 
EH 100 : 


Distance from crater edge, um 


ata distance of 3 mm from the bottom.” It 1s noted. that the mechanism of martensite 
_ transformation and the structure of martensite. formed under the effect of an explo- 
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sion are similar to those observed at ‘cooling well below the martensite point. The . 

intensive strengthening of both steels, which could not be attained by other strength 
ening methods, results not only from martensite, but also from the strain hardening 


of austenite due partly to shock waves and partly to strain caused by martensitic 
transformation, Orig. art. hast 4 fipures... ee ee ee 
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containing alloy, manganese containing alloy, cavitation, bronae 


ABSTRACT: This Author Certificate introduces a  éopper -alioy with increased cavitatio 
resistance sratateing 12.5—-14.5% aluminum, 1—6% nickel, 1—4% cobalt,. and 1—3%. man ne 
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as TOPIC TAGS 3 bronze, aluminum, nickel, cobalt, manganese, copper 


; “ABSTRACT 1 Thie Author Certificate | 
Ee introduces a bronze c taining alumin 
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“oa P TITLES ~ Cavitation resistance of titanium-base alloys . ee oe 


SOURCE: Tavetnyye metally, no, 3, 1966, 80-82 . 


| 
TOPIC TAGS: titanium alloy, alpha alloy, alpha beta alloy, beta alloy, |. | 
alloy cavitation, cavitation resistance 
ABSTRACT: A series of a-, a+f-, and g-tLtantun-base(ptioys have been ae 
tested for cavitation resistance. Phase com osition\was found to be a : 
s primary factor determining the behavior of alloys. under conditions 
ae - | O£ cavitation. The lowest cavitation resistance was shown by straight 
m 6° | a=alloys in which the weight loss in a 6<hr test amounted to 300 MB 
“|The a~alloys strengthened by precipitated ol ete com opinds of the 
| TigMe type, such as alloys containing 28% NiVi25Z% Cop l2z Al “and 8% Co, 
or 3% Al and 9% Ni, were somewhat more resistant; their weight loss itn + 
| & 20“hr teat was 3 mge Such alloys, however, have a poor er even very - 
poor forgeability.|) In a+B alloys, resistance to cavitation depends on {| § 
-| the amount of f-phase and on the degree of dispersion of a=-particles, - Bi 
:.| NT15 falloy haat treated to 8 structure containing 46% B and 60% Shad oye: 
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|. TITLE: Investigation of plasticity of several gustenitio atsels subject to high 
- velocity loads ag ams \9 . 


. SOURCE: Fizika metallov i motallovedeniye, vy. 21, no. 3, 1966, 472474 - 
i - elongation, plasticity, material def mation, martensitic transformati 
TOPIC TAGS: steel, austenitic steel, martensite / N28 steel, 40N25 steel, 2KhIsNg 
~ Bteel, 67Kh7N7 steel, 30Kh10G10 steel, 47Kh10G8 ce ; 


s ABSTRACT: The plasticity and onset ement dur mic and 
.. Static elongation of the steels nme onas  tanntano Cerarsee densa nd e 
- 47Kh10G8 was determined, The experimental procedvre followed that described by 
\9G. M, Kraft (Response of Metals to High Velocity Deformation, ASM, N.Y., 1941), 
» The fraction of martensite in the specimens after deformation was determined by a. 


It wae found that | 


> i 


’ is determined by the rate of martensite conversion, 
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AUTHOR; nero V. L. (Sverdlovsk); iBogachev, I, N. (Sverdlovsk); 
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ORG: none 
TITLE: Peculiapities in the behavior of austenitic steels under cyclic loading 
‘SOURCE: AN sion, Izvestiya, Metally, no, 6, 1966, 68-72 


TOPIC TAGS: eck austenitic steel, cyclic load, cyclic stress, chromium tel 
manganese steel, ekwensium nickel steel/30Kh10G10 steel, 1Khi8N9T steel 


ABSTRACT: A study was made of the behavior of chrome manganese and sion 
nickel austenitic, steels under cyclic loading. The study showed that 30Kh10G10 
chromium manganese austenitic steel has a much greater resistance to cyclic © 
loading than 1Kh18N9T chromium nickel austenitic steel, and that this difference is | 
due to the differént nature of the structural transformations which take place in : 
them during cyclic loading. 30Kh10G10 chromium manganese austenitic steel is 
unstable under cyclic loading and decomposes, forming a specific structure which .~~ 


{ 
‘ : { 
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is apparently responsible for the steel's high cyclic strength and resistance, The 
chemical compo ‘ition and martensite points of the steels used are given in a table 
in the original article. [Based on authors’ abstract] [SP] 
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|TETLE: Cyclic strength of austenitic steels 2 


SOURCE: Fizika metallov i metallovedeniye, v. 22, no. 5, 1966, 737-743 
ae 


‘TOPIC TAGS: austenitic steel, chromium manganese steel, chromium nickel steel, 
manganese steel, nickel steel, fatigue strength, cyclic strength 


ABSTRACT: The behavior of several austenitic steels under the effect of cyclic 
loading has been investigated. 30Kh10G10, 47Kh10G8 and 1Kh17AG10 chromium-manganese 
‘steels, 68Kh7N7 and 1Kh7N7 chromium-nickel steels, G38 manganese steel, and N36 
nickel steel specimens, 2 x 5 mm in cross section, austenized at 1100C for 1 hr and 
water quenched, were subjected to alternating bend tests at a frequency of 50Hz. 

It was found that the damping ability of the metal structure is the most important 
factor affecting the service life of metal under conditions of high cyclic loads and 
resonance fatigue. Steels with unstable austenite have a higher cyclic strength than |. 
steels with stable austenite. The fatigue strength of the former is also higher than 
the static yield strength. Different types of austenite with she same stability have 
different strength and life service under cyclic loading. Chromium-manganese 
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austenites have higher cyclic strength than chromium-nickel austenites. Orig. art. 
has: 4 figures and 1 table. : 
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[Accounting and operational technique im the Construction Bank; 
textbook]Uchet i operatsionnaia tekhnika v stroibanke; uchebnoe 
posobie. Kollektiv avtorov pod rukovodstvom I.D.Shera i A.N.Tol- 
stykh. Moskva, Gosfinizdat, 1961. 215 pe (MIRA 14:12) 
(Banks and banking—Accounting) 


APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205810002-3" 


"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205810002-3 


VEKDERBVSKIY, Unitriy Dmitriyevich; HOG-CHEV, Li, red. 


ihethsds of detecting anc selecting uiseuse-resistan’ 
bictypes from susceptible species and varieties of 
cultivated plants] Metody vyiavleniia i otbora immunnykh 
k boleznian biotipev v sostave vospriijmehivykh vidov j 
sortov kul'turnykh rastenti. Kisninev, Gos,ist-ve 
*Kartia moldoveriaske."” Noi. i19¢1. 72 pe 

(MIRA L?s11) 


APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205810002-3" 


"APPROVED FOR RELEASE: 06/09/2000 


CIA-RDP86-00513R000205810002-3 


atest cent 


i 


Dy” molecular “adsorption, hydrogenation 


| 


_; ABSTRACT: New processes for primary and secondary purification of crude oils arg 
Giseussed, The two-stage de-asphaltizing of petrolen-asphelt by propane, combined | 
“with other purification methods, is recomended for the production of residual 
oils. This process results in an increased output of the preducts and a greater 


“ | Aivarsification of highly viscous oils. Because all the processes discussed 


produce similar rasults, the choice of procedure is determined by the ofl quality 
; required and by the available reagents, The ducsol process is recommended for the 
-{ production ef residual oils of MS-20 sipen\\ Furdurod was widely used as a selevtiva 


solvent in the production of ¢ ® O14 fractions from crudes low in tar and «- 
| suifur, The output of reiined oils with farfursl purification excesded by 56% th 
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Rer Zhur-Biol,, 1958, No 16, 72915. 
Bogachev, M, F.; Tomson, E. M, 


Belorussian Agricultural Academy, 
On the Problem of the Effoaotiveness of Different 
Methods of Basic Soil Cultivation Under Corn, 


Tr, Belorussk. s.-kh. akad., 1957, 23, No 2, 67- 
17. 


Three variants were studied of basic soil cultiva- 
tion under corn: 1) common plowing (plowing at 20- 
22 cm), 2) plowing with a subsoiler (40-50 em), 3) 
plowing without a blade grader (40-50 cm), Experi- 
iments were accompanied by a detailed characteristic 
of the physical indicators of the soil and the de- 
velopment of the root system of the corn, Results 
of one-year experiments (1955) showed that deep cul- 
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Studying the process of conditioning the human body to cold. 
Opyt isuch.reg.fisiol.funk. no.3:218 '54. (MERA 8:12) 


1. Laboratoriya ekologicheskoy fisiologii Instituta fiziologil 
imeni I.P.Pavlova Akademii nauk SSSR. 
(PHYSICAL KDUCATION AND TRAINING) (COLD--PHYSIOLOGICAL EFFECT) 
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